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Perivascular nerve fibre proliferation: The consequence of prolonged
straining

M. J. QUINN
Department of Gynaecology, Hope Hospital, Manchester, UK

Summary
Four clinical cases are described in which a history of straining to achieve defaecation over many years, was associated with
prolonged pelvic pain and the neuro-immunohistochemical observation of perivascular nerve fibre proliferation (PVNFP).
Specimens of uterus, vagina, vulva and bladder have all demonstrated this novel histological feature. In three of the four
cases, treatment with gonadotrophin releasing hormone agonists was associated with temporary improvement of the pain.

Case 1: Uterine pain
A nulliparous woman aged 45 presented with a 10-year
history of pelvic pain and menorrhagia. Treatment had
included emergency laparotomy, progesterone intrauterine
contraceptive device (Mirena, Schering, UK Ltd) and three
courses of gonadotrophin releasing hormone agonists with
temporary relief. She gave a history of straining to achieve
defaecation since her teenage years. At laparotomy,
extensive endometriosis with bilateral endometriomas,
and, obliteration of the pouch of Douglas (Stage IV) was
found. Hysterectomy and bilateral salpingo-oophorectomy
was performed. The postoperative course was uneventful.
Histological examination confirmed endometriosis and
revealed extensive adenomyosis and leiomyomata in a
uterus weighing 330 g, with bilateral ovarian endometriomas. Neuro-immunohistochemistry demonstrated nerve
fibre proliferation with perivascular nerve fibre proliferation
(Figure 1).

Case 2: Vaginal pain
A parous, postmenopausal woman aged 53, presented with
a 12-month history of sensations of cyclical ‘pelvic
heaviness’, ‘sitting on a tennis ball’ and ‘her insides falling
out’, which felt worse with housework or exercise. She gave
a history of prolonged constipation with low residue stools
for more than 20 years. Sexual intercourse was ‘uncomfortable’. There was no history of vaginal infection. She had a
hysterectomy with conservation of ovaries for heavy,
painful periods at the age of 33 when her first child was 8
years old. Her reproductive career included three spontaneous vaginal deliveries, the first was complicated by
induction of labour. Past medical history included treatment for hypertension and irritable bowel syndrome.
Physical examination showed the vaginal vault to be wellsupported. Magnetic resonance imaging of the pelvis was
normal. Diagnostic laparoscopy demonstrated the left
ovary to be adjacent to the left angle of the vaginal vault.
The right ovary was normal. The patient was offered

excision of the vaginal vault and left oophorectomy. The
postoperative course was uneventful and the patient was
entirely symptom-free at 6 months. Neuro-immunohistochemistry of the vaginal vault showed extensive nerve fibre
proliferation with microneuroma formation and perivascular nerve fibre proliferation (Figure 2).

Case 3: Vulval pain
A parous woman aged 49, presented with a 6-year history
of combined pelvic and vulval pain. She gave a history of
prolonged constipation from the age of 16, with a bowel
frequency of once per week and a bathroom time of up to
60 min. There was no evidence of dermatological disease
nor any other source of vulval pain. Past medical history
included coronary balloon angioplasty and two uncomplicated, vaginal deliveries. Medical treatment had included amitriptyline and gabapentin. Clinical examination
demonstrated vulval allodynia at the fourchette, together
with minor perineal descent. Pelvic examination was
normal. Diagnostic laparoscopy demonstrated marked
attenuation of the uterosacral ligaments and enhanced
mobility of the uterine cervix. Vulval biopsy was
performed concurrently. Treatment with a 3-month
course of GnRH agonists (leuprorelin 3.75 mg with Livial
1 mg o.d.) resolved both uterine and vulval pain. Neuroimmunohistochemistry of the vulval biopsy demonstrated
nerve fibre proliferation with perivascular nerve fibre
proliferation (Figure 3).

Case 4: Bladder pain
A parous, postmenopausal woman aged 62, presented with
a 15-year history of chronic pelvic pain, which was
described as ‘throbbing’, ‘cramping’, ‘aching’ and was
worse with walking, sitting and passing urine. She gave a
history of persistent straining to achieve defaecation with
low residue stools since early childhood. Her reproductive
career included two uncomplicated spontaneous vaginal
deliveries. Past medical history included treatment for
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Figure 1. Perivascular nerve fibre proliferation in the uterus of a patient with chronic pelvic pain and endometriosis (stained with anti-S100,
objective 610). Nerves completely surround the vessel in both longitudinal and transverse planes.

Figure 2. Perivascular nerve fibre proliferation in the vaginal wall against a background of nerve fibre proliferation following hysterectomy
(stained with anti-S100, objective 620).

hypothyroidism. She had consulted six urological colleagues who had performed panendoscopy, bladder biopsy,
cystodistension and suprapubic catheterisation. Magnetic
resonance imaging of the pelvis showed no abnormalities.
Her medication included amitriptyline, mianserin, diazepam and gabapentin. An anterior pelvic exenteration was

performed. Bladder, urethra, uterus and vagina were
removed with the formation of an ileal loop diversion.
Postoperative course was uneventful. Histology of the
urethra and bladder showed minor inflammatory changes.
Widespread nerve fibre proliferation was observed in the
bladder and urethra together with extensive perivascular

Perivascular nerve fibre proliferation
nerve fibre proliferation (Figure 4). The uterus and vagina
were relatively unaffected.

Discussion
Reinnervation has been observed in most organs in the
female pelvis following denervatory injuries including
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difficult intra-partum episodes, or, persistent straining to
achieve defaecation over many years (Quinn and Kirk
2002; Quinn 2004; Atwel et al. 2005). Different patterns of
reinnervation have been described in the uterus including
extensive, regenerative reinnervation, traumatic microneuromas and the unusual lesion of perivascular nerve
fibre proliferation (PVNFP). The striking feature is the

Figure 3. Perivascular nerve fibre proliferation in the vulva in a patient with vulvodynia (stained with anti-S100, objective 620). The pattern
may appear less distinct in the vulva than in other pelvic organs.

Figure 4. Perivascular nerve fibre proliferation in the bladder against a background of nerve fibre proliferation (stained with anti-S100,
objective 620).
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multilayered, circumferential proliferation of nerve fibres
around small vessels that may be demonstrated in both
longitudinal (Figure 1) and transverse planes (Figures 2 –
4). Varying degrees of this feature may be observed in a
single transverse section of uterus and may arise because
nerves are less accommodating of sustained stretch than
accompanying blood vessels in a neurovascular bundle.
Persistent straining may injure the nerve, rather than the
accompanying vessels, resulting in circumferential, nerve
fibre, proliferation, which may form several layers around
the vessel (Figure 4). Increases in blood flow in the second
half of the menstrual cycle may be expected to cause pain
by allodynic mechanisms, suggesting a reason for the
effectiveness of GnRH analogues in such settings. Premenstrual pain in some patterns of endometriosis, vulvodynia, and, pelvic pain of unknown origin may be
associated with this type of lesion and respond to treatment
with GnRH analogues (as in Cases 1 – 3).
Many women may have subclinical effects resulting from
daily physical activities which may result in premenstrual
tension, discomfort or pain. Severe forms of premenstrual
pain may be expected to resolve with GnRH agonists. That
different organs across the pelvis may be affected to
differing degrees may be explained by the varying shapes

of different pelves or different patterns of straining (Heaton
and Cripps 1993). Progression of the condition over a
number of years may result in complex regional pain
syndromes that can be difficult to treat. Medical management with anti-neuropathic agents is associated with
variable success, and surgical removal will often create
the conditions for further nerve fibre proliferation.
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